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Setting: All health facility and community malnutrition
screening programmes in Tonkolili, a rural Ebola-affected
district in Sierra Leone.

Objectives: Before the Ebola disease outbreak, Sierra Le-
one had set a goal to reduce the prevalence of severe
acute malnutrition (SAM) in children aged <5 years to
<0.2%. We compared the number of children screened,
diagnosed and treated for malnutrition before, during
and after the outbreak (2013-2016).

Design: This was a retrospective cross-sectional study.
Results: Health facility screening declined from 16805
children per month pre-outbreak to 13510 during the
outbreak (P = 0.02), and returned to pre-outbreak levels
after the outbreak. Community-based screening re-
mained stable during the outbreak, and increased by
30% post-outbreak (P < 0.001). The proportion diag-
nosed with moderate acute malnutrition using mid-up-
per arm circumference increased from respectively 3.6%
and 5.1% pre-outbreak in the community and health fa-
cilities to 8.2% and 7.9% post-outbreak (P < 0.001, P =
0.003). The proportion of children diagnosed with SAM
using a weight-for-age ratio at health facilities increased
from 1.5% pre-outbreak to 3.5% post-outbreak (P =
0.003). On average, for every four children diagnosed
with  SAM per month, one child completed SAM
treatment.

Conclusion: After a decline in screening during the Eb-
ola outbreak, diagnoses of acute malnutrition increased
post-outbreak. Nutrition programmes need to be
strengthened to pre-empt such effects in the event of fu-
ture Ebola outbreaks.

During 2014 and 2015, West Africa experienced
the largest outbreak of Ebola virus disease (EVD)
in history.! In Sierra Leone, at least 13992 people be-
came infected with EVD, of whom 3955 died.2 The
outbreak strained the country's already fragile health
system, with consequences for health-care delivery re-
ported across the health sector.3

The national prevalence of severe acute malnutri-
tion (SAM) and moderate acute malnutrition (MAM) is
respectively 4.0% and 9.3% using weight-for-height
(WFH) ratio and 5.6% and 16.4% using weight-for-age
(WFA) ratio,* and the childhood mortality rate is
156/1000 live births.5 Before the emergence of EVD,
addressing malnutrition was a national strategy and a
health system priority.# In 2011, Sierra Leone's Minis-
try of Health and Sanitation (MoHS) set a target to re-

duce SAM prevalence to 0.2% by 2016.4 The strategy
to reduce malnutrition includes facility-based screen-
ing and treatment for all children who present to
health facilities, and community-based mobilisation
and screening with referral for facility-based treatment
as required.*

EVD may have had an impact on the management
of malnutrition in Sierra Leone, as has been reported
for other services in EVD-affected countries.367 During
the outbreak in Sierra Leone, 221 health workers lost
their lives,2 funds for programmes were diverted to the
EVD response, and some facilities closed or reduced
their services.3 There were reports of community
members and health workers being afraid to interact
due to perceived risks of infection.$

A Medline literature search found no published
data to date on the effects of the EVD outbreak on
paediatric nutrition programmes in West Africa. We
sought to examine the association between the peri-
ods before, during and after the national outbreak of
service delivery within the malnutrition management
programme in Tonkolili District, Sierra Leone. Our ob-
jectives were to estimate and compare 1) the number
of children screened for malnutrition, 2) the number
and proportion of children diagnosed with MAM and
SAM amongst those screened, and 3) the number of
children diagnosed with SAM who completed in-hos-
pital and out-patient treatment for SAM, before,
during and after the outbreak.

METHODS

Study design

We performed a retrospective cross-sectional study us-
ing routinely collected aggregate data on nutritional
services for children aged <5 years.

Study setting
Sierra Leone, a low-income country in West Africa,
with a population of 7.1 million,° has some of the
worst malnutrition and child mortality indicators in
the world.>

In Tonkolili District (population 530776 in 2015),°
the prevalence of SAM and MAM in 2011 was respec-
tively 1.9% and 5.5% using WFH, and 3.5% and
14.8% using WFA.# Health care is provided by 107
health facilities (104 peripheral health units [PHU],
one private and two government hospitals) and
through 964 community health workers (CHWs).10
The EVD outbreak in Tonkolili started on 26 June
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2014, and by 1 November 2016, when the national
outbreak was declared to be over, there had been 456
documented cases.2 By 1 March 2015, EVD cases in
Tonkolili had declined to zero, with sporadic cases re-
ported in August 2015 and in January 2016.1

Malnutrition programme

The nutrition programme of the MoHS includes facil-
ity- and community-based screening. In the facili-
ty-based programme, all children aged 6-59 months
who present to the facility for any reason should be
screened for malnutrition. ‘Fixed' facility-based screen-
ing occurs during visits to a PHU or hospital. ‘Out-
reach' screening occurs during visits to mobile clinics
held in the catchment area of a given PHU. In both
settings, children are screened using WFH (or length)
ratio, WFA ratio and mid-upper-arm circumference
(MUAC).

Community screening includes social mobilisation
and sensitisation by the CHWs to the signs and symp-
toms of malnutrition, along with services available to
prevent and treat malnutrition. Households and com-
munities alert the CHW to any child who may be mal-
nourished. The CHW then conducts screening in the
household using the MUAC. If the criteria for MAM
and SAM are met, the child is referred to the nearest
facility for further assessment and treatment.

MAM and SAM are defined as WFH or WFA ratios
that are respectively <2 or <3 standard deviations (SD)
below the mean on the World Health Organization
(WHO) standard growth chart.12 Alternatively, an
MUAC of <115 mm with or without medical compli-
cations also indicates SAM, while an MUAC of be-
tween 115 and 125 mm indicates MAM.!2 Children
with SAM and medical complications are treated in an
in-patient stabilisation treatment programme (STP),
while those with SAM but without medical complica-
tions are treated in the out-patient treatment pro-
gramme (OTP), per WHO guidelines.? The two gov-
ernment hospitals provide in-patient treatment for
SAM with medical complications, while 48 of the
PHUs provide out-patient treatment for SAM without
medical complications.

During the EVD outbreak, facilities with inadequate
supplies and training in infection control practices
were advised to avoid invasive procedures, including
blood work and injectable medications. As CHWs were
advised to refrain from touching patients, they pro-
vided care givers with MUAC tape measures to screen
their children.!3

Study population

The study population included all children aged <5
years residing in Tonkolili District who underwent
health facility or community screening for malnutri-
tion between 1 June 2013 and 30 April 2016.

Data collection

Each month, aggregate source data from PHUs and
hospitals were captured in routine monitoring and
evaluation registers, reported to the MoHS and entered
into the electronic District Health Information System
(DHIS) database. The CHWSs also submitted monthly

data on the number of children screened, diagnosed
with MAM/SAM and referred to health facilities, after
first tallying them in a standardised register. Aggregate
data for the study were extracted from the DHIS
database.

Data variables

We collected the following district-level variables per
month and year of the study period: month and year;
health service delivery type (community, facility-based
fixed, facility-based outreach); method of screening
(MUAC, WFH, WFA); number diagnosed with MAM,;
number diagnosed with SAM; number with SAM ad-
mitted for treatment, and number discharged from the
STP and OTP following treatment.

Analysis and statistics

Data were double-entered using EpiData v. 3.1 for en-
try and v. 2.2.2.182 for analysis (EpiData Association,
Odense, Denmark). We compared the following time
periods: before the national Ebola outbreak (1 June
2013-30 April 2014), during the outbreak (1 June
2014-30 April 2015) and after the outbreak (1 Novem-
ber 2015-30 April 2016). We explored monthly trends
and compared outcomes by time periods using the f-
test for continuous variables and the %2 test for propor-
tions. For each outcome, we compared the pre-EVD
period with the period during the EVD outbreak, and
the pre-EVD period with the post-EVD period. To ad-
dress potential effects of seasonality, each comparison
period included the same calendar months. The pre-
vs. post-EVD comparisons were restricted to the
months inclusive of November to April in each time
period. We imputed a value of zero if SAM discharge
data were missing in the DHIS.

Ethics approval

The Sierra Leone National Ethics and Scientific Review
Committee (Freetown), the Sierra Leone MoHS (Free-
town) and the Ethics Advisory Group of the Interna-
tional Union Against Tuberculosis and Lung Disease
(Paris, France) approved the study. As aggregate data
were used, with no names and no patient identifiers,
informed patient consent was not required.

RESULTS

Data were complete for the 28 months of the study
with the exception of those for SAM treatment admis-
sion and STP discharge. Six of 11 months in the pre-
EVD period, 8 of 11 months during EVD and 1 of 6
months post-EVD were missing SAM admission data.
Data on SAM treatment discharge from STP were miss-
ing for respectively 1, 1 and 2 months of the pre-,
during and post-outbreak periods.

Malnutrition screening

Between 8319 and 24243 children were screened per
month (Figure 1). Most (78-96%) screening was per-
formed in facilities, where the average monthly num-
ber of children screened decreased from 16805
pre-outbreak to 13510 during EVD (P = 0.02), then re-
turned to pre-outbreak levels (Table 1). The decline in
facility-based screening during EVD was driven largely
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FIGURE 1 Number of children screened for malnutrition before, during and after

the Ebola outbreak in Tonkolili District, Sierra Leone. Fixed facility-based screening
was performed by MUAC or weight-for-age or weight-for-height ratios. Outreach
facility-based screening was undertaken by facility-based outreach to stationary
posts. Community screening was performed by MUAC. MUAC = mid-upper arm

circumference.

by the outreach sites, where average screening fell by 39% from
pre-outbreak levels (P < 0.001), and which had yet to recover at
the time of the study (Figure 1, Table 1). Facility-based screening
at fixed sites increased after March 2015 (Figure 1).

Based on monthly trends (Figure 1), although community
screening declined, the average number of children screened be-
tween the pre- and during-outbreak periods remained stable
(2243 vs. 1949, P = 0.6). There was an increasing trend in commu-
nity screening pre-outbreak, which continued until the local out-
break began in Tonkolili, followed by a decline during the rest of
the outbreak until March 2015 (Figure 1). Post-outbreak commu-
nity screening was 23% higher than pre-outbreak levels (P <
0.001, Table 1).

Diagnoses of MAM and SAM

There were inconsistent trends and non-significant differences in
the proportion of screened children diagnosed with MAM (Table
2) or SAM (Table 3) during the outbreak compared with pre-out-

break levels. The proportion of screened children diagnosed with
MAM by MUAC increased between the pre- and post-outbreak pe-
riods in the community (3.6% to 8.2%, P < 0.001) and in the
health facilities (5.1% to 7.9%, P = 0.003; Table 2). MAM preva-
lence based on the other measures also increased between the pre-
and post-outbreak periods (Tables 2 and 3). The prevalence of
SAM using all measures was higher after the outbreak compared
with the pre-outbreak period (Table 3). For example, 3.5% of
screened children were diagnosed with SAM using WFA after the
outbreak compared with the pre-outbreak period (1.5%, P = 003;
Table 3), although the prevalence started increasing in March
2015 (Figure 2, Table 3).

SAM treatment completion

Figure 2 shows the monthly numbers of children diagnosed with
SAM by WFA and the numbers of patients discharged from treat-
ment (OTP and STP) over the study period. On average, one child
completed SAM treatment for every four children diagnosed. The

TABLE T Number of children screened for malnutrition before, during and after the EVD outbreak, Tonkolili District, Sierra Leone

Average number of children screened for malnutrition per month

Pre-outbreak* During the outbreak®

Pre-outbreak? Post-outbreaki

Type of service 11 months 11 months 6 months 6 months

delivery n n P value# n n P valuef

Community# 2243 1949 0.6 3031 3955 <0.001

Facility-based™ 16 805 13510 0.02 17 834 18 235 0.1
Fixedt 12 851 11102 0.06 13 606 15160 0.07
Outreach#* 3954 2408 <0.001 4228 3075 <0.001

*Pre-Ebola period = 1 November 2013-30 April 2014.
tEbola period = 1 June 2014-30 April 2015.
#x2 test.

§For the pre- vs. post-outbreak comparison, pre-outbreak data were restricted to the period T November 2013-30 April 2014.

1Post-Ebola period = 1 November 2015-30 April 2016.

#CHW screening using MUAC.

“*Screening using weight (and height and/or age), with or without MUAC.
tAt the main health facility.

#Screening by facility health workers travelling to stationary posts.

EVD = Ebola virus disease; CHW = community health workers; MUAC = mid-upper arm circumference.
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TABLE 2 Percentage of screened children diagnosed with MAM before, during and after the EVD outbreak, Tonkolili District, Sierra Leone

Diagnosed with MAM among screened children

Pre-outbreak* During the outbreak® Pre-outbreaks Post-outbreaks

Type of service 11 months 11 months 6 months 6 months
delivery % % P valuet % % P valuet
Community,* N 2243 1949 3031 3955

screened

MUAC 4.2 5.6 0.5 3.6 8.2 <0.001
Facility-based,** N 16805 13510 17834 18235

screened

WFH ratio 10.7 11.3 0.09 10.5 11.4 0.008

WFA ratio 11.3 10.6 0.07 9.9 12.0 0.001

MUAC 5.8 4.6 0.01 5.1 7.9 0.003

*Pre-Ebola period = 1 June 2013-30 April 2014.

fEbola period = 1 June 2014-30 April 2015.

2 test.

§For the pre- vs. post-outbreak comparison, pre-outbreak data were restricted to the period T November 2013-30 April 2014.

IPost-Ebola period = 1 November 2015-30 April 2016.

#CHW screening using MUAC.

**Screening using MUAC and WFA and WFH ratios.

MAM = moderate acute malnutrition; EVD = Ebola virus disease; MUAC = mid-upper arm circumference; CHW = community health worker; WFH = weight for height; WFA =
weight-for-age.

TABLE 3 Percentage of screened children diagnosed with SAM before, during and after the EVD outbreak in Tonkolili District, Sierra Leone

Diagnosed with SAM among screened children

Pre-outbreak* During the outbreak Pre-outbreaks Post-outbreaks

Type of service 11 months 11 months 6 months 6 months
delivery % % P valuet % % P valuet
Community* N 2243 1949 3031 3955

screened

MUAC 1.6 2.0 0.3 1.5 2.9 0.03
Facility-based,™ N 16805 13510 17834 18235

screened

WEFH ratio 1.9 1.8 0.5 1.9 3.1 0.007

WFA ratio 1.9 23 0.02 1.5 3.5 0.003

MUAC 1.3 1.2 0.4 1.2 2.3 0.007

*Pre-Ebola period = 1 June 2013-30 April 2014.

fEbola period = 1 June 2014-30 April 2015.

x2 test.

$For the pre- vs. post-outbreak comparison, pre-outbreak data were restricted to period 1 November 2013-30 April 2014.

TPost-Ebola period = 1 November 2015-30 April 2016.

#CHW screening using MUAC.

**Screening using MUAC and WFA and WFH ratios.

SAM = severe acute malnutrition; EVD = Ebola virus disease; MUAC = mid-upper arm circumference; WFH = weight for height; WFA = weight for age; CHW = community
health worker.

average number of children with SAM who were treated and dis- diagnoses to treatment completion per month remained well
charged from STP per month declined from 67 pre-outbreak to 42 above one.

during the outbreak (P = 0.3). There was a spike in STP discharges Declines in facility-based screening for malnutrition during
in March 2015 (Figure 2). Compared with the pre-outbreak pe- the outbreak were consistent with patterns observed in services

riod, STP discharges declined to an average of 8 per month for maternal health, malaria and hospital admissions across the
post-outbreak (P < 0.001). OTP discharges remained stable, at an three most affected countries.347.14 Such declines were partly due

average of 138, between the pre-outbreak and the outbreak peri- to community perceptions of and fears about contracting EVD at
ods (P = 0.9), but increased to 295 post-outbreak compared with health facilities.® As the number of new EVD cases in Tonkolili fell
pre-outbreak (P < 0.001) (Figure 2). from 12 to <5 cases/week by January 2015, and to zero cases by

March 2015, facility-based screening began to increase.!! The de-
DISCUSSION cline in outreach screening by health facilities after the outbreak

began in Tonkolili was likely due to a system-wide reduction in
We examined the effect of the Ebola outbreak on the screening, outreach services, which had yet to return to pre-outbreak levels
diagnosis and management of paediatric malnutrition in Sierra at the time of the study. The outbreak strategies employed by
Leone. We found that screening declined during the outbreak, CHWs to provide care givers with MUAC tape measures's pre-

and that the prevalence of MAM and SAM among those screened vented a collapse in community screening but did not make up
increased post-outbreak. Across all study periods, the ratio of SAM for the shortfall. The timing and patterns of the decline, followed
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FIGURE 2 Number of children diagnosed with SAM by weight-for-age ratios and
successful completion of treatment programmes during and after the Ebola outbreak
in Tonkolili District, Sierra Leone. Children diagnosed with SAM and medical complica-
tions are treated via stabilisation treatment programmes (in-patient). Children diag-
nosed with SAM without medical complications are treated in out-patient treatment
programmes. Successful treatment was defined as the number of children discharged
from stabilisation treatment programmes and out-patient treatment programmes.

SAM = severe acute malnutrition.

by the surge in facility-based (fixed) and community screening
post-outbreak, suggests a major impact of the outbreak on screen-
ing services and early health system recovery.

Discrepancies in diagnoses between the MUAC and the WFA/
WFH ratios are common, with an estimated 40% agreement for
SAM diagnoses between MUAC and WFH ratio.!2 Our findings are
consistent with other studies reporting a lower prevalence of
MAM and SAM using the MUAC.1S MUAC increases with age, and
the use of non-standardised measurements means that older chil-
dren diagnosed with SAM using the WFH ratio may not be diag-
nosed with SAM using the MUAC.16 As children diagnosed with
MAM and SAM across the different measures may represent differ-
ent subgroups of children, we restricted the comparison of MAM
and SAM prevalence between the study periods to comparisons
by measurement type.

The increase in prevalence of MAM and SAM diagnosed among
those screened is of concern. The post-outbreak prevalence of
SAM, measured using the WFA ratio, mirrors the 2010 estimates of
3.5% in Tonkolili from survey data, and is well above the national
goal of <0.2%.4 The increased prevalence of SAM among children
screened post-outbreak began after EVD cases in Tonkolili declined
to zero/week and screening increased. Potential reasons include
the possibility of underdiagnosis with care giver-provided MUAC
measurements during the outbreak, leading to delayed detection
once CHWs recommenced taking MUAC measurements.

The outbreak may also have increased the proportion of chil-
dren with acute malnutrition. During the outbreak, there was a
decline in agricultural food production and growing food insecu-
rity.17.18 Over 12000 children (>800 in Tonkolili District)!® lost
one or both parents or care givers to EVD, and face vulnerability
to poverty and malnutrition. Finally, the risk of malnutrition rose
with the lack of early facility-based access to under-five services,
including immunisation, leading to an increased risk of prevent-
able childhood illness, particularly measles.20

Our findings suggest an unmet need in reducing the preva-
lence of malnutrition, with limited access to, and/or uptake of,
appropriate management and therapeutic feeding. The low level
of SAM treatment completion suggests a pre-existing health sys-
tem gap that remained stable during the outbreak but worsened
post-outbreak for STP and improved for OTP. The spike in STP
and OTP treatments in March 2015 may reflect a surge in the re-
porting of treatments from previous months rather than a surge
in treatments completed in March 2015, when the number of
EVD cases fell to zero; we are unable, however, to verify whether
this was the case. OTP may have increased post-outbreak, as it re-
quires fewer resources, while STP requires facilities to be open,
staffed and stocked with supplies for in-patient treatment. OTP
may also have increased in response to the larger number of SAM
diagnoses, many of which may have been uncomplicated if they
represented new diagnoses. Further exploration of the root causes
of the ongoing treatment gap is required.

The strengths of this study include the use of population-level
programmatic data. The conduct and reporting of the study ad-
hered to the STrengthening the Reporting of OBservational stud-
ies in Epidemiology (STROBE) guidelines and sound ethics princi-
ples,21.22 and the study was conducted to address a health-system
priority for the Sierra Leone MoHS. Study limitations include the
use of secondary data without validation against the original pa-
per records. The data were extracted as monthly district-wide to-
tals from the DHIS database, and there was a large amount of
missing data on treatment outcomes for SAM, reflecting the na-
ture of report submission and data entry into the DHIS. Because
individual patient-level outcomes were not available and we used
discharge from treatment as a proxy for successful treatment com-
pletion, our measure of SAM treatment outcome may not accu-
rately reflect treatment uptake and effectiveness.

The study has important implications for Sierra Leone's health
system. Prior to the outbreak, the MoHS had committed to im-




Public Health Action

proving child health through the elimination of fees incurred by
care givers for health services provided to children under five.23
During the current recovery period, programmes targeting food
security, nutrition and the loss of parents/guardians must be con-
sidered by implementers and donors looking to support paediat-
ric services. Strengthening programmes to close the gap between
SAM diagnosis and treatment is needed to address this ongoing
unmet need in child health.

In conclusion, the EVD outbreak in a rural district in Sierra Le-
one was associated with decreased malnutrition screening during
the outbreak and an increased prevalence of acute malnutrition
post-outbreak. Nutrition programmes need to be strengthened to
address the shortfalls created by the Ebola outbreak and to pre-
empt such effects in future outbreaks.
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Contexte : Tous les programmes de dépistage de la malnutrition par
les structures de santé et dans les communautés a Tonkolili, un
district rural affecté par Ebola en Sierra Leone.

Obijectifs : Avant la flambée épidémique d'Ebola, la Sierra Leone avait
fixé l'objectif de réduire la prévalence de la malnutrition aiglie grave
(MAG) chez les enfants agés de <5 ans a < 0,2%. Nous avons comparé
le nombre d'enfants dépistés, diagnostiqués et traités pour malnutrition
avant, pendant et apreés la flambée épidémique (2013-2016).

Schéma : Une étude rétrospective transversale.

Résultats : Le dépistage dans les structures de santé a décliné de
16805 enfants par mois avant Ebola a 13510 pendant Ebola (P =
0,02), et il est revenu a son niveau d'avant la flambée dans la période
post-Ebola. Le dépistage en communauté est resté stable pendant
Ebola et a augmenté de 30% post-Ebola (P < 0,001). La proportion

d'enfants ayant eu un diagnostic de malnutrition modérée aigiie en
fonction du périmetre brachial a augmenté respectivement de 3,6%
et de 5,1% avant Ebola en communauté et dans les structures de
santé, de 8,2% et de 7,9% apres Ebola (P < 0,001 ; P = 0,003). La
proportion d'enfants ayant eu un diagnostic de MAG en fonction du
poids pour I'age dans les structures de santé est passée de 1,5% avant
Ebola a 3,5% aprés Ebola (P = 0,003). En moyenne, un enfant a
achevé son traitement de MAM sur quatre enfants ayant eu un
diagnostic de MAG par mois.

Conclusion : Apres un déclin dans le dépistage pendant la flambée
épidémique d'Ebola, les diagnostics de malnutrition aigiie ont
augmenté apres Ebola. Un renforcement des programmes de
nutrition est nécessaire pour éviter un tel effet lors de futures flambées
épidémiques.
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Marco de referencia: Todos los programas institucionales y
comunitarios de deteccidon de la desnutricién en Tonkolili, un distrito
rural de Sierra Leona afectado por el virus del Ebola.

Objetivos: Antes del brote epidémico por el virus del Ebola, Sierra
Leona se habia fijado el objetivo de disminuir a <0,2% la prevalencia
de desnutricién aguda grave (SAM) en los nifios <5 afios de edad. En
el presente estudio se comparé el nimero de nifios que participaron
en la deteccion sistematica de la desnutriciéon, el nimero de nifios
diagnosticados y el de nifios tratados por desnutricion antes del
brote, durante el mismo y después de él (del 2013 al 2016).
Método: Fue este un estudio transversal retrospectivo.

Resultados: El tamizaje en los establecimientos sanitarios disminuyé de
16805 nifios por mes antes del brote a 13510 nifios por mes durante el
mismo (P = 0,02) y la cifra inicial se recuperé después del brote. El
tamizaje en la comunidad permanecié estable durante el brote y

aument6 un 30% después del mismo (P < 0,001). Al utilizar como
medida el perimetro braquial, la proporcion de diagnésticos de
desnutricion aguda moderada aument6 de 3,6% en la comunidad y
5,1% en los establecimientos antes del brote respectivamente a 8,2% y
7,9% después del mismo (P < 0,001, P = 0,003). Al aplicar los valores
del peso para la edad en los establecimientos de salud, la proporcién de
nifos con diagnéstico de SAM pasé del 1,5% antes del brote a 3,5%
después del mismo (P = 0,003). En promedio, uno de cada cuatro nifos
en quienes se diagnosticé SAM cada mes completé su tratamiento.
Conclusion: Después de una diminucién de la deteccién sistematica
de la desnutricion aguda grave durante el brote epidémico de
enfermedad del Ebola, el diagnéstico de desnutricién aguda aumenté
después del brote. Es necesario fortalecer los programas de nutricion
con el fin de evitar con anticipacién estas repercusiones durante los
brotes epidémicos en el futuro.

Public Health Action (PHA) The voice for operational research.
Published by The Union (www.theunion.org), PHA provides a platform to
fulfil its mission, ‘Health solutions for the poor’. PHA publishes high-quality
scientific research that provides new knowledge to improve the accessibility,
equity, quality and efficiency of health systems and services.

e-ISSN 2220-8372

Editor-in-Chief: Dermot Maher, MD, Switzerland

Contact: pha@theunion.org

PHA website: http://www.theunion.org/what-we-do/journals/pha
Article submission: http://mc.manuscriptcentral.com/pha




